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Method of peroxide bleaching of wood pulp 
2. Claims 

1. A method of bleaching wood pulp by peracetic acid solution containing 
hydrogen peroxide, characterised in that after the peracetic acid bleaching 
is finished, the remaining hydrogen peroxide is activated by adding alkali, and 
then hydrogen peroxide bleaching is carried out. 

2. A method of bleaching wood pulp according to Claim 1, characterised in 
that peracetic acid bleaching is carried out after the wood pulp has been 
treated by acid, chelating agent or phosphate. 

3. Detailed description, of the invention 

This invention is related to a method of peroxide bleaching of wood pulp. In 
more detail, it is related to a method of improving the bleaching effect in the 
peracetic acid bleaching of wood pulp by means of adding alkali after the 
peracetic acid bleaching, and then hydrogen peroxide bleaching is carried out 
by means of the remaining hydrogen peroxide. 

Peracetic acid is manufactured by the automatic oxidation of acetaldehyde or 
the acetylation of hydrogen peroxide, and mainly the product prepared by the 
latter method is used in bleaching. In this manufacturing method, hydrogen 
peroxide and glacial acetic acid or acetic acid anhydride are reacted according 
to the following reaction formulae: 

CH3COOH + H 2 0 2 «-> CH3COOOH + H 2 0 (1). 
(CH 3 CO) 2 0 + H 2 0 2 CH3COOOH + CH3COOH (2f 

The product of formula (1) is called the equilibrium peracetic acid and is sold 
as peracetic acid for industrial use; an example of its composition is 42 % 
peracetic acid, 6 % hydrogen peroxide, 37 % acetic acid, 14 % water and 1 % 
sulphuric acid. ~ 

The product of formula (2) is also called the in situ method peracetic acid, and 
it can be prepared easily in the factories where peracetic acid is used, e.g. 
pulp mills etc., from low-concentration hydrogen peroxide and acetic acid 
anhydride; an example of its composition is 23 % peracetic acid and 8 % 
hydrogen peroxide. 

The products of both methods can be used for pulp bleaching, but hydrogen 
peroxide coexists in the prepared peracetic acid solutions. 

Depending on the pulp to be bleached and the quality required, the bleaching 
of wood pulp by these peracetic acids is carried under different conditions, 
but generally.it is done at the pH of 2-8, the pulp concentration of 8-15 %, the 
temperature of 40-80 °C and the time of 1-3 hours. 




SPECIFICATION 

1. Name of the invention 
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m the peracenc acid bleaching is the acetylation product of hydrogen peroxide 
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by heavy metal catalysts, it is preferable to use also chelating agents, for 
example polymer phosphates such as sodium tripolyphosphate or aminopoly- 
carboxylates such as EDTA (ethylenediamine tetraacetate). 

The pulp with a peracetic acid bleaching completed under the above condi- 
tions is not washed, but alkali is then added and blended with the pulp to 
activate the remaining hydrogen peroxide, and then hydrogen peroxide 
bleaching is carried out. The alkali agent is usually added 0.5-8 % based on 
absolutely dry pulp, an amount necessary to make the pH of the pulp slurry 
9-11, the treating temperature is 20-100 °C, preferably 40-80 °C, the pulp 
concentration is 5-20 %, preferably 10-15 %, and bleaching is carried out 
usually for 30 min to 3 h, preferably 30 min to 2 h. 

Further, a still higher brightness can be achieved at this stage by still adding 
hydrogen peroxide if necessary at the time of alkali addition. 

The above bleaching is completed by means of washihg, but if a still higher 
brightness is required, bleaching stages can be multiplied. 

* 

As the alkali agent to be used in this invention, hydroxides of alkali metals 
such as sodium, potassium etc., hydroxides of alkaline earth metals such as 
calcium, magnesium, etc., or sodium carbonate, ammonium carbonate, so- 
dium phosphate, ammonia etc. can be mentioned. 

Further, in order to prevent the decomposition of peracetic acid and hydrogen 
. peroxide by heavy metals, the pulp can be pretreated before the peracetic acid 
bleaching by acids, organic chelating agents, * phosphates etc. and thus its 
brightness can be still improved. In concrete terms, the pulp before the per- 
acetic acid bleaching is usually diluted to the concentration of 1-5 %, and in 
the case of acid treatment, it is adjusted to pH 1-5 by mineral acid such as 
sulphuric acid or hydrochloric acid, or organic acid such as acetic acid or 
formic acid, then after a given time it is dewatered and heavy metals are 
removed, whereafter peracetic acid bleaching is carried out.. In the case of 
organic chelating agents, 0.05-0.5 % of EDTA, NTA (nitrilotriacetate), DTPA 
(diethylenetriaminepentaacetate) etc. is added, pH is adjusted to 5-9 and the 
same treatment is carried out. In the case of phosphate treatment, 0.5-3'% of 
sodium metaphosphate, sodium tripolyphosphate, sodium pyrophosphate or 
_ the like is added, pH is adjusted to 7-9 and the-same treatment is carried out. 

The method of this invention can be applied to any pulp, chemical pulp, semi- 
chemical pulp or mechanical pulp, by adjusting the treating conditions. " 

The advantage of this invention is that bleaching by the peracetic acid method 
to a higher brightness than before is possible with lower costs and without 
damaging the quality of the bleached pulp. Namely, firstly the hydrogen 
peroxide coexisting with the peracetic acid can be used effectively in bleaching 
and the bleaching effect can be increased with lower bleaching costs. Then 
secondly, since the hydrogen peroxide coexisting with the peracetic acid can 
be used effectively, peracetic acid can be manufactured by the equilibrium 
method or the in situ method, it is not necessary to stress extremely the 
hydrogen peroxide to peracetic acid conversion ratio, and the manufacturing 
costs of peracetic acid can be decreased. 
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Table 1. Peracetic acid bleaching. 



Peracetic acid (%) 

CH3COOOH Coexisting 
(%) H 2 0 2 (%) 


NaOH 
(HI 


DTPA 


Pulp 
concen- 
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Temper- 
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rq 


Time 
(h) 


Fph 
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Final 


Reagent — 
consumption ratio 
(%) 

CH3COOOH H 2 0 2 


s -0 1.28 


5.0 


0.5 


15 


70 


2 


7.4/5.4 


99.9 23.6 



Bright 

ness 

(%) 



bleaching. Then l 5 % of NaOH was adrf 2 ^ '^"J^ ^ **** Poetic acid 
was carrfed out. The re^^^t^^ peroxide Reaching 

Table 2. Continued hydrogen peroxide bleaching. 
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Example 2 

Pretreatment was canied out before carrying out the peracetic acid bleaching 
of Example 1. As pretreatment conditions, the pulp was diluted after the acid 
bleaching to a pulp concentration of 8 %, and in the case of acid pretreat- 
ment, it was adjusted to pH 2 by 4N H 2 S0 4 . In the case of chelating agent 
treatment, it was adjusted to pH 7 by adding 0.1 % of DTPA. In the case of 
phosphate treatment, it was adjusted to pH 8 by adding 0.5 % of sodium tri- 
polyphosphate. 

After the above treatments the pulps were left as such for 10 min and then 
dewatered to 25 %. These pulps were subjected to peracetic acid bleaching 
under the following conditions. The results are shown in Table 3. 

Then NaOH was added to activate the remaining H 2 0 2 and hydrogen peroxide 
bleaching was carried out. The results are shown in Table 4. 



Table 3. Peracetic acid bleaching after pretreatments. 
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NaOH 


Pulp 
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1.28 
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99.9 
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Acid 

pretreatment 
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Table 4. Continued hydrogen peroxide bleaching. 
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According to the above, the reagent consumption ratio decreased and pulp 
with a high brightness was obtained by means of the pretreatments. 




Example 3 



Ezo Todomatsu RGP was subjected to peracetic acid bleaching. The bright- 
ness of the unbleached pulp was 51.8 %. After the same acid pretreatment 
was carried out as in Example 2, peracetic acid bleaching was carried out, 
The results are shown in Table 5. 

Then NaOH was added and the bleaching was continued. The results are 
shown in Table 6. 



Table 5. Peracetic acid bleaching. 





Peracetic acid (%) 

CH3COOOH Coexisting 
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Table 6. 
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According to the above, even in the case of applying to mechanical pulp, a still 
higher brightness than before can be obtained. 
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Page 6: Corrections of misprints (incorporated in the above translation). 



